The role of calcium in the secretion of surfactant by rat alveolar type II cells.
Beta adrenergic agonists, tetradecanoylphorbol acetate, and the ionophore A23187 all stimulate surfactant secretion in type II cells isolated from rats. We found that combinations of these agonists cause augmented secretion, suggesting that the agonists may effect different steps in the secretory process. Previous studies have shown that cAMP is likely to be an intracellular 'second messenger' in type II cells. A23187, which has been reported to increase cAMP in some cell systems, did not increase the cAMP content of type II cells. We investigated the possible role of Ca2+ as another 'second messenger' by studying cellular 45Ca fluxes and the effect of extracellular calcium depletion on secretion. Depletion of extracellular calcium for as long as 3 h did not alter stimulated secretion, although basal secretion was increased. Secretagogues did not stimulate 45Ca influx from extracellular sources. A23187 and, to a lesser extent, terbutaline caused an acceleration of 45Ca efflux from type II cells. The addition of terbutaline or tetradecanoylphorbol acetate to A23187 further accelerated 45Ca efflux, suggesting that these agonists may act on separate calcium pools or by different mechanisms on the same calcium pool. Although secretion from type II cells is not inhibited by extracellular calcium depletion, the studies on 45Ca efflux suggest that Ca2+ plays a role in the regulation of surfactant secretion from isolated type II cells.